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The outer part of the red area is sensitive to red and blue; the
outer part of the blue saucer transmits only blue light and the
rim of the area which it represents is sensitive only to blue.
The color areas of the retina can be mapped out by means of
the perimeter shown and described on page 639. Small paper
discs colored, respectively, blue, red, yellow, and green are used
instead of the white test object employed in mapping the visual
fields. Normally, the blue disc will be seen at the greatest dis-
tance from the center of the visual field; at a somewhat shorter
distance the red disc will appear, then the yellow and finally
the green (see PL 14 B).
Color blindness. In some persons the retina is totally in-
sensitive to color; to such their surroundings are seen in black
and white and various tones of gray. Such a condition, called
achromatism, is very rare. In the common type of color blind-
ness, the subjects are blind to red or to green. On the basis of
the Young-Helmholtz theory of color vision., it may be pre-
sumed that one of the three color substances present in the ret-
inas of persons of normal vision is absent from the retinas of
the red- or green-blind, the red substance being lacking in the
former abnormality, the green substance in the latter. The
subjects of these visual defects match any color with only two
primary color sensations, green and violet, or red and violet, in-
stead of the three possessed by persons of normal color vision.
Their color vision is, therefore, called dichromatic (Gk. di,
two -j~ chroma, color) instead of trichromatic (Gk. tri, three)
which is the normal. Red-blindness is also called protanopia
(Gk. protos, first -f- anopia, blindness) and deuteranop'ia (Gk.
deuteros, second), which means that the blindness is with re-
spect to the first or to the second primary color. John Dalton
(1766-1844), the celebrated chemist who was red-blind and
gave the first scientific description of protanopia, wrote: " Crim-
son has a very grave appearance. Woolen yarn dyed crimson or
blue is the same to me."
Anomalous trichromatism or partial color blindness is the
most common defect of color perception. There is not com-
plete blindness for any color, but the appreciation of red or of